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PREFACE

This review of performance constraints literature was completed under
Project 7734, Force Management System; Task 773408, Personnel Utilization
and Retention System. The specific Work Unit, 77340820, is titled Perfor-
mance Relevant Situational Constraints and involves the identification and
assessment of factors which inhibit optimum performance in operational Air
Force work settings. Although this review focuses primarily on the civil-
ian literature, it is a logical precursor to, and provides a foundation
for, research and development (R&D) tailored to the Air Force environment.

Productivity has long been a concern to Air Force personnel research-
ers and managers. The Performance Relevant Situational Constraints R&D 1s
part of a comprehensive productivity and performance R&D program in which
the Air Force Human Resources Laboratory (AFHRL) has been involved since
the early 1970's. It is also related to other past and present AFHRL R&D
programs, such as those concerning occupational attitudes, organizational
assessment, and separation/retention decisions. These diverse research
programs have in common the ultimate goal of enhancing Air Force effective-
ness and efficiency in meeting its mission requirements.

Appreclation is expressed to the staff members and/or students of the
University of Texas at Dallas, Southern Illinois University at Carbondale,
and the Ailr Force Human Resources Laboratory for their technical and edi-
torial assistance.

The views expressed in this paper are those of the authors and do not
necesgsarily reflect those of the Manpower and Personnel Division, the
United States Air Force, or the Department of Defense.
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Situational Performance Constraints:
A Selective Review of Relevant Literature

I. INTRODUCTION

Performance of individuals in work environments has been the subject
of numerous research efforts in both the private and public sectors (e.g.,
Miner & Brewer, 1976; Tuttle, 198l; Tuttle, Wilkinson, Gatewood, & Lucke,
1981). Individual and group productivity will probably continue to be
heavily researched as economic conditions make it imperative to receive the
maximum output from each worker.

To a great extent, researchers have attempted to understand perform-
ance in terms of human abilities (e.g., Dunnette, 1976) and motivation
(e.g., Campbell & Pritchard, 1976). While these lines of research have met
with varying degrees of success, the amount of variance in performance
accounted for by abilities and motivation is usually far less than re-
searchers desire. One explanation for this limited success is that all
variables relevant to performance are frequently not considered simulta-
neously.

One class of variables which has a strong potential effect on perfor-
mance, but which has received little systematic study, is "situational
performance constraints."” Peters and O'Connor (1980) have defined
situational constraints as aspects of the immediate work situation that
act, in some fashion, to interfere with the use of individual abilities and
motivation in performing various jobs. For example, a highly qualified and
motivated mechanic will be able to do very little to repair engines
effectively if the proper tools or parts are unavailable. Likewise, severe
weather conditions might prevent incumbents who must work outdoors from
functioning effectively. Also, in some work situations, personnel might be

unable to make progress due to the inability to get needed cooperation from
others.

Clearly, the influence of such situational factors on performance
deserves careful attention. Situational constraints have been indirectly
referenced in the literature, but the degree to which these constraints
could affect performance is not extensively documented.

The objective of this paper is to provide a review of the litrature
focusing on the extent to which situational constraints affect performance.
Specifically, four broad areas will be addressed. First, the theoretical
background concerning situational constraints will be covered, incorporat-
ing the limited amount of research-based information available in the area.
Second, attention will be focused on the empirical work aimed at identi-
fying and categorizing situational constraints found to exist in work set-
tings. Third, studies that have investigated the effect of such con-
straining factors on performance will be reviewed. Fourth, the current
state of research on situational constraints will be evaluated and sugges-
tions will be made for continued research in this important area.

- ————— . —
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IT. CONCEPTUAL FRAMEWORK FOR SITUATIONAL CONSTRAINTS

The constraining nature of the work setting has a long and varied
history in terms of its possible effects on performance. For example, the
early work by Taylor and Gilbreth (see, Chapanis, 1965) attempted to remove
mechanical constraints to performance and eventually led to the development
of the field of human factors or engineering psychology (Chapanis, 1965,
1976). Within that tradition, continued research has focused on the
effects of severe physical environmental factors (e.g., heat, noise, light)
on performance (Poulton, 1972).

Other research traditions have explored the impact of constraining
environmental factors on behavior. For example, expectancy theorists and
achievement motivation theorists, such as Lawler (1973) and McClelland
(1961), have dealt with the effects of inhibiting situational factors on
motivation. Situational constraints have been investigated in these and
other contexts, but very rarely has such research been explicitly guided by
theory capable of explaining both the direct and indirect impact of such
constraining influences on performance and other relevant work outcomes
(Peters & O'Connor, 1980). While some investigators have acknowledged that
situational constraints mediate performance, few individuals have attempted
to integrate this construct effectively into the current body of informa-
tion on performance.

Situational constraints are generally thought of as factors that in-
hibit task performance in individuals who are both willing and able to
perform the task at hand (Peters & O'Connor, 1980). Such constraining
circumstances have been recognized by various authors as important factors
in determining performance. Campbell and Pritchard (1976), for example,
listed "facilitating and inhibiting conditions not under the control of the
individual"™ (p. 65) as one of their seven partial determinants of perfor-
mance (the others being aptitudes, skills, task understanding, choice to
expend effort, choice of how much effort and choice to persist). Likewise,
Ilgen, Fisher, and Taylor (1979) recognized that behavior may be limited by
external factors, such as a lack of equipment or an inadequate staff.

Herman (1973) also noted that situational contingencies limit variance
in performance. She commented that when an employee is free of situational
constraints, attitudes are predictive of his or her performance. Schneider
(1975, 1978) echoed this latter point, stating that when work conditions
facilitate the use of task-relevant individual ability, the validity of
ability measures will increase, and performance levels and satisfaction
will be high. Thus, he argued that the validity of ability and personality
tests can be diminished by situational conditions that inhibit the display
of the very individual differences being measured (Schmeider, 1975).

Terborg's (1977) model of work performance incorporated the concept of
constraints as interfering with the interaction of ability and motivation
in generating performance. Dachler and Mobley (1973) also recognized that
constraints could prevent effort from being translated into performance.
Their explanation suggested that an 1individual experiencing such
situational constraints may gradually 1lower his or her performance
expectations.
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Dunham (1979) proposed that the perceived work environment (including
perceptions of constraints) could negatively influence worker motivation
and satisfaction. Industry considers these perceptions sufficiently impor-
tant to merit undertaking intervention efforts to deal with them (Miller,
1970). Kologny and Kiggundu (1980) claimed that constraints would allow
uncertainty and variabili:y to enter the task, thus decreasing performance.
Finally, several authors (James, Hater, & Jones, 1981; James, Iroms, &
Hater, Note 1) hypothesized that constraints would limit what workers could
attend to and also have an impact on supervisory behavior directed at im-

proving performance.

Table 1 summarizes the literature that was reviewed. The table
includes the terms various authors have used to refer to the concept of
situational constraints, as well as the hypothesized effects of such con-
straints. As the preceding discussion has indicated, situational con-
straints have been recognized to exert a variety of important work-related
influences. Nonetheless, clear specification of specific situational con-
straints and methods to assess the degree to which they characterize work
settings are lacking. Even though the importance of constraints is widely
recognized, only a limited amount of empirical work has been done in these

two areas.

What has been missing is a model that has treated the construct of
situational constraints in general theoretical terms with regard to their
effect on performance and other relevant work outcomes. Such a model would
allow some of the extant empirical work on constraints to be understood in
a more unitary, cohesive fashion. Toward this end, some of the early re-
search and theory on situational constraints per se will now be discussed
in order to provide a framework for inmtegration.

I1I. THEORETICAL AND EMPIRICAL WORK RELEVANT TO SITUATIONAL CONSTRAINTS

As indicated previously, a limited amount of research has been con-
ducted to explore the effects of situational constraints on performance,
turnover and affective reaction variables such as satisfaction and
frustration. For example, Peters, O'Connor, and Rudolf (1980) identified
eight (e.g., Jjob-related information, tools and equipment, budgetary
support) representative constraints commonly found in work settings, and
then explicitly manipulated four of those eight constraint variables to
create "inhibiting and facilitating" experimental conditions. Persons in
the low constraint setting performed better and experienced less frustra-
tion and dissatisfaction than did their counterparts in the high constraint
setting. Further, observed relationships between performance and affective
responses (i.e., task satisfaction and frustration) were stronger in the
low as compared to the high, constraint condition.

In a second investigation, Peters, Chassie, Lindholm, O'Connor, and
Rudolf (Note 2) simultaneously manipulated situational constraints (low
versus high) and goal difficulty (low, moderate, and high) in a crossed
experimental design. As predicted, performance was higher and dissatis-
faction and frustration were lower in the low constraint condition. In
addition, performance was higher at increasing goal difficulty levels.
Finally, a significant constraint x goal level interaction was observed on

Do S8 b e “Rals e e
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Table 1
Summary of Selected Performance Literature
that Included Constraint References

Term for Constraint

Hypothesized Effect

Schneider, 1978

Constraints on individual
performance

Moderate ability/performance
relationship.

Ilgen, Fisher, and
Taylor, 1979

Factors external to the
individual

Moderate skill or ability/
performance relationship.

James, Hater, and
Jones, 1981

Environmental press

Cause selective attention to
opportunities for influence in
work situation.

Jameg, Irons, and
Hater, Note 1

Environmental press

Determine leader behaviors.

Terborg, 1977

Task difficulty

Moderate Performance = ability
X motivation relationship.

Kolodny and
Kiggundu, 1980

Task conditions

Allow uncertainty and vari-
ability to enter task.

Schneider, 1975

Situational conditiomns

Depress the validity of ability
and personality tests in
predicting performance.

Dachler and
Mobley, 1973

Situational restraints

Prevent effort from being trans-
lated into performance.

Adjust expectations regarding
performance.

Herman, 1973

Situational constraints

Limit or increase performance
variance.

Prevent attitudes from predict-
ing behavior.

Peters and
0'Connor, 1980

Situational constraints

Directly affect performance.
Moderate ability/performance and
motivation/performance relation-

ships. Cause frustration, stress, and

other affective responses.
Affect high performers more than
low performers.
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performance. As predicted, performance increased with goal level within
the low constraint condition and was unrelated to goal level within the
high constraint condition.

In another experiment, Peters, Fisher and O'Connor (1982) manipulated
the extent to which the variance in performance was situationally, as
opposed to 1individually, determined. As hypothesized, they found indivi-
dual differences in ability and experience to predict performance better
when performance variance was not strongly determined by situational char-
acteristics. Finally, O'Connor, Peters, and Segovis (Note 3), in a further
analysis of data from the Peters et al. (1980) and Peters et al. (Note 2)
studies, found that both performance and frustration were better predicted
by individual differences in abilities in low constraint than in high con-
straint situations.

Field correlational studies have also provided support for the effects
of situational constraints on work outcomes. O'Connor, Peters, Rudolf, and
Pooyan (1982) reported similar findings concerning the direct effects of
constraints on affective responses, such as satisfaction and frustration,
using a sample of employees from various organizations, occupational le-
vels, and jobs. Pooyan et al. (Note 4) also found some support for such
relationships within a sample of employees from a banking environment. In
both cases, employees who described their jobs as more constraining re-
ported less satisfaction and more frustration.

Pritchard, Kirk, and Mayo (Note 5) found significant and marginally
significant differences in assoclations between performance and satisfac-
tion across work settings that differed with respect to the level of situ-~
ational constraints. In a similar vein, Herman (1973) found that, in the
context of a union election, where the opportunity for unconstrained voting
behavior was legally guaranteed, there were significant associations
between job attitudes and voting behavior.

Other research has focused on the coping responses required of persons
in a high constraint work setting. Observational studies by Kane (1981,
Note 6) indicated that as much as 50% of Air Force maintenance workers'
time was spent coping with situational constraints, Kolodny and Kiggundu
(1980) noted, in their study of loggers, that high performing groups were
best able to deal with those constraints present in the work environment.
In addition, James, Irons, and Hater (Note 1) found that constraints faced
by military personnel influenced the behavior of their supervisors.

Despite the limited research on the effects of situational con-
straints, it is not difficult to make a strong case for their existence and
their effects on work outcomes. When one incorporates the additional 1lit-
erature relating to specific constraints (e.g., inadequate feedback or
training) and their effects, the importance of constraints becomes more
obvious. Toward that end, the categories of specific constraints that
have been developed by empirical, observational, and other means are dis-
cussed in the following section.




IV. CATEGORIES OF SPECIFIC CONSTRAINTS

Research in the area of situational constraints has led to the identi-
fication of a number of different types of situational constraints across
various work settings. Further, such efforts have often led to the devel-
opment of situational constraint taxonomies that classify or categorize
constraints. Appendix A presents categories of situational constraints
that have been identified by various investigators.

A number of different categories of situational constraints have been
proposed. Categories of constraints have been derived empirically (Broed-
1ing et al., 1980; Peters et al., 1980; O'Connor et al., Note 7), by direct
obgervation (Footlik, 1978; Kane, 1981, Note 6), or by collecting impor-
tance ratings from workers (Quinn & Cobb, 1971).

An empirical approach to the classification of work comstraints into
subcategories appears to be the most promising of the approaches used.
This method is illustrated in the work of Peters et al. (1980) and O'Connor
et al. (Note 7). Using open-ended surveys and the critical incident ap-
proach described by Flanagan (1954), these authors gathered descriptions of
work situations in which individuals felt constrained and then performed a
content analysis of the obtained data. In order to perform the content
analysis, descriptions of constraining conditions were summarized and
sorted into categories of similar content. In the investigation by Peters
et al., (1980), involving 62 employees from a variety of diverse managerial
and nonmanagerial jobs, this procedure yielded eight constraint categories
(e.g., job-related information, tools and equipment, budgeting support).
In the study by O'Connor et al. (Note 7) involving 300 managers employed in
the convenience store industry, 22 constraint categorlies were identified
(e.g., job-related information, excess inventory, insufficient training).
The constraint categories identified in both studies have been validated
using factor analytic procedures.

The findings just discussed suggest that while the number and type of
constraints may differ across organizational and work environments, those
that do exist can be recognized by job incumbents, clearly differentiated,
and readily verified. Questionnaire (Broedling et al., 1980) and observa-
tional (Kane, 1981, Note 6) procedures yielded similar types of results,
adding greater weight to such conclusions. The ability to classify situa-
tional constraints along a variety of dimensions suggests that the con-
struct is multidimensional.

There is a great deal of overlap among categories of situational con-
straints in the seven sources cited in Appendix A. In fact, only five of
the specific situational constraints reported in Appendix A occur in solely
one study. This seems to indicate that certain constraints appear to be
occurring across samples and job sites. Of course, one would expect to
find that some constraints vary 1in importance for different jobs,
organizations, and situations. In addition, one would expect to find some
of these constraints to have subcategories (e.g., inadequate quantity ver-
sus inadequate quality of needed resources). Further, there are probably
unique constraints that certain groups of workers must face. Although the
profile of constraints faced may vary across work settings, there appears
to be support for the fact that some constraint categories are rather per-
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vasive, exerting their negative influence across many work settings.

These more pervasive constraints deserve more detailed discussion. On
the basis of the theoretical and empirical literature available to date,
the present authors propose that the domain of situational constraints
common across work environments can be conveniently classified into the 14
major categories which are discussed below and presented in Appendix A.
For each constraint category, a description is first provided, followed by
a discussion of research which has contributed to the identification of the
particular constraint category in question. These categories are not ne-
cessarily exhaustive, nor are they necessarily mutually exclusive. In
addition, some categories can apparently be divided into subcategories, at
least in some work environments. This section, therefore, is not an effort
to perfect a taxonomy from previous research. Rather, it represents an
effort to broaden the knowledge base regarding those specific categories
that have been identified in the literature relevant to the topic of situ-
ational performance constraints.

1. Job-Related Information

This category assumes that workers need certain types and amounts of
information to do their jobs. Lack of this relevant information interferes
with task completion. This information includes technical data (Kane,
1981, Note 6), information about the clarity of goals (Kane, Note 6), or
any other knowledge the worker needs to complete an assigned task.

Regearch relevant to this category can be found largely in two areas:
information processing and feedback. The former deals with the processing
of information in order to accomplish a task, whereas the latter deals with
the feedback of information necessary to direct and sustain future strate-~
gles for task accomplishment. These areas are discussed below.

Information Procesging. Humans are limited as to the amount and
nature of information that they can adequately handle (Meister, 1976).
Yet, as Burris (1976) has noted, workers must effectively process a certain
amount of information in order to perform tasks effectively. Also, some
task settings place a higher premium on information processing than do
others. Rolfe and Lindsay (1973), for example, stated that "the foremost
deterrent to the safe operation of today's jets lies in the area of infor-
mation processing rather than in the mechanical reliability of the air-
craft” (p. 200).

Most information processing research has been concerned with the ef-
fects of either too much or the wrong kind of information. These effects
will be discussed under the topic of "Work Eavironment" (See Section 8).

Worker responses to insufficient amounts of information appear to need
more. study. One of the few bodies of research that deals with this topic
is the role conflict/role ambiguity literature (Graen, 1976). The concept
that insufficient or conflicting role information leads to individual
uncertainty regarding what job behaviors are appropriate has been
extensively researched. For example, Bedeian and Armenakis (1981) found
that negative organizational consequences can be reduced by ensuring that
role occupants have the necessary information to perform their jobs




adequately. In a similar manner, Tolchinsky and King (1980) have proposed
that s{tuational constraints are contributors to the role ambiguity indi-
viduals often face at work. Overall, it appears that a lack of information
or conflicting information regarding "what is to be done by whom" can de-
crease the effectiveness of workers. In a subsequent section the case will
also be made that excessive or irrelevant information has similar effects.

Feedback. Feedback 13 one area of job-related information that has
received extensive study. It has been well established that effective
feedback is related to productivity (Ilgen, Fisher & Taylor, 1979; Pric~
chard, Montagno and Moore, 1978; Pritchard, Bigby, Beiting, Coverdale, &
Morgan, 1981).

The impact of knowledge of results on performance has been explored
for many years (Locke, Cartledge, & Koeppel, 1968), but in some ways the
research has been fragmented and difficult to generalize. Ilgen et al.
(1979), for example, pointed out that in organizational settings theoreti-
cal statements have seldom been presented relating specific feedback sti-
mulus characteristics to psychological processes preceding behavioral re-
sponses. A more detailed description of feedback may explain this.

Ilgen et al. (1979) reviewed the literature on feedback in organiza-
tions and concluded that feedback has often been studied as a unidimension-
al concept. This has led to uncertainty regarding the effects of feedback.
They proposed that it is necessary to take into account the dimensions
along which feedback varies. These dimensions include (a) the nature of
the feedback (e.g., the source, message); (b) the functions of the feedback
(e.g., directional, motivational); (c) elements of the feedback process
(e.g., perceptions of feedback accuracy); (d) acceptance of the feedback
(e.g., source credibility); (e) desire to respond (e.g., belief in response
capability); and (f) feedback specificity (e.g., the degree to which the
specificity of the feedback provided matches the specificity of the goals
for specific tasks and jobs). According to Ilgen et al. (1979), the degree
to which various combinations of these dimensions are present or absent can
affect the capability of workers to perform.

Past studies have assessed only a few feedback dimensions simultane-
ously. Research findings from such research have indfcated that (a) the
best feedback is impersonal, individualized, and highly specific (Pritchard
et al., 1978); (b) feedback specificity needs to be matched to worker needs
(Shifle & Cohen, 1980); (c) feedback timing can affect the success of
implementing policies (Harrell, 1977); and (d) feedback content interacts
with the value of the target outcome (Conlon, 1980). While better inte-
gration of research findings would be helpful, it appears that the degree
to which workers receive job-relevant information through feedback has a
marked effect on performance., As Zenger (1976) has commented, behavioral
sclentists clearly can have a positive impact in this area.

2., Tools and Equipment

This category deals with mechanical devices or material aids that are
needed by the worker and includes everything from high speed digital com-
puters to hex wrenches.




The field of ergonomics (also referred to as human factors engineering
or engineering psychology) has provided a great deal of information about
the interface between people and the devices they use to help them accom-
plish various tasks. In recent years, the thrust has been to design, or
redesign, tools and equipment to match the capabilities of the people that
operate them (Rossam, 1976). Since there are a wide variety of negative
organizational and individual outcomes associated with failure to deal with
ergonomic issues, it 1is unfortunate to note that "man's limitations have
typically received little attention during the design of equipment for his
uge" (Smith and Smith, 1978, p. 19).

In developing a work system, equipment design 1is one of the basic fac~
tors one must consider (Chapanis, 1976)., Design of equipment and tools
should take into account human physical limitations, the degree of stress
they may create, and what, in general, a tool or pilece of equipment re-
quires of the operator (Pearson & Ayoub, 1975). 1In this regard, Chapanis
(1965) has recommended that the following four questions be considered in
tool and equipment design:

1. If the hardware is designed a certain way, what does it require
the operator to do?

2, Should the operator be asked to do the task this way?

3. 1Is there a better way to design the hardware used so that the
required human task behavior is easier to perform?

4. 1Is there a better way to design the hardware so that an ‘easier
method of task performance is used?

The field of ergonomics is well established and has a good deal of
both descriptive research and prescriptive guidelines. There are human
factors guidelines for the design of hand tools (Pearson & Ayoub, 1975),
control and display equipment (Chapanis, 1965; Meister, 1976), visual and
auditory communication devices (Chapanis, 1965), clothing (Hammond, 1978;
Renbourn, 1971; Vickroy, Shaw, & Fisher, 1982), and many other relevant
aspects with regard to tools and equipment. While research-based methods
for dealing with situational constraints caused by problems associated with
tools and equipment exist, they have not been universally utilized. Thus,
as Pearson and Ayoub (1975) and Rossam (1976) have indicated, many workers
must deal with pieces of hardware that are less helpful than they could be.

3. Materials, Supplies and Parts

This broad category, encompassing items as diverse as cleaning mater-
ials, proper forms, and replacement drive shafts for aircraft carriers,
includes all the supplementary items the worker needs to accomplish the
task at hand. Often, the constraints found in this category have something
to do with the inventory supply system the worker must use.

The degree to which the unavailability, inadequacy, and/or poor qual-
ity of materials and supplies affects the performance of workers is a
virtually neglected area of research. This is perhaps not surprising since
the nature of this constraint is so clearly visible. Job redesign re~




gsearchers might help to specify more clearly for the worker and the or-
ganization what materials and supplies are needed for the task, and commu-
nications facilitators could help both groups communicate the problem bet-
ter. However, it is the primary responsibility of the organization to be
aware of and supply those things needed by the worker for task accomplish-
ment. Related issues, such as inventory control, have been dealt with in
the literature on accounting and other fields and have had only marginal
impact on the topic of situational constraints discussed here.

4. Budgetary Support

This category is based on the assumption that the commitment of finan-
cial rescurces is needed for the worker to accomplish the task success-
fully. The Budget Support category may be related to other constraint
categories. For example, financial resources are often used to buy needed
materials, supplies, and tools.

The degree to which sufficient funds (whether they are for capital
investment, planned or unplanned expenses, or various other needs) are
available for task accomplishment is another area lacking in research. The
amount of budgeted money provided to enable workers to accomplish tasks is
largely a matter of organizational priorities and negotiations. The level
of budgetary support may have a significant impact on the degree to which
workers must deal with other constraints, and constraints may also influ-
ence budgetary allocations (Bromley, 1981). With the exception of the
topic of employee participation in the decision making process, the organ-
izational behavior literature contributes little to the category of budge-
tary support. Organizational planners, however, must ultimately select the
optimum combination of financial inputs and budgetary constraints.

Participative decision making represents one area where a behavioral
topic interfaces with a budgetary issue. Often, budgets that constrain
worker resources are determined without inputs from those individuals who
are affected by those budgets. There is some evidence (Kenis, 1979; Mil-
ani, 1975; Rossen & Livingston, 1975) that when individuals are involved in
budget setting processes, their performance is higher. This may be due
partly to the motivational effects of participation, but another plausible
explanation is that participation aids in the development of budgets that
more closely match the financial resources needed to accomplish relevant
tasks.

5. Required Services and Help from Others

In some work settings, it is difficult, or even impossible, for work-
ers to complete their jobs without help from others. The constraints in
this category occur when the required help is either non-existent, inappro-
priate, or otherwise lacking.

The extent to which people are impeded in task accomplishment due to
deficiencies in the help received from others 1is another area that lacks
sufficient data from direct research. Related topics include areas such as
task interdependence and inter-group and intra-group behavior.

Hackman (1976) has suggested that other individuals can affect the
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behavior of focal persons by influencing the focal persons' (a) knowledge
and skill, (b) level of arousal, (c) performance strategy, and (d) effort
expenditure. Given that persons are able and motivated to accomplish a
given task, faflure to receive needed inputs from others (e.g., detailed
instructions or procedures or physical help) will act to reduce a person's
work effectiveness. Researchers could help clarify exactly what services
from others are needed by directing their efforts toward clarifying task
requirements and interdependencies.

6. Task Preparation

This category refers to the previous appropriate knowledge and exper-
ience required of workers to accomplish their tasks successfully. Prepara-
tion may be gained through formal education, training and appropriate
experience. Without a sufficient degree of task preparation, effectiveness
will be lessened.

The most pervasive topic under which one finds information about this
category is training. Effective training involves a multitude of related
concerns, beginning with thorough job analyses to determine just what
training might be needed and ending with an evaluation of the implemented
training program. While a thorough discussion of training is not within
the scope of this paper, it should be noted that formal training programs
are well recognized as important contributors to persons' performance at
work. Failure to prepare personnel adequately for work can have a
detrimental effect on how well the job gets accomplished. Hinrichs (1976)
provides a thorough discussion of relevant issues.

7. Time Availability

This category deals with the degree to which the worker has sufficient
time to produce the quality and quantity of work required. When sufficient
time is not available, a condition of work overload is said to exist.

Individuals require a certain amount of time to do a job, and to the
extent that they are not allowed this time, they are less able to perform
effectively. Small departures from what is considered a reasonable amount
of time have been shown to improve performance. Mildly restrictive time
limits tend to act as moderately difficult goals and, therefore, serve as a
force to increase task performance (see Bryan & Locke, 1967). Only when
time 1imits become excessively short (acting as very difficult goals) do
they act as constraints (Peters, O'Connor, Pooyan & Quick, Note 8).
Thorough job analysis procedures can provide "reasonable" estimates of how
long a task should take (see McCormick, 1979). 1In addition, instructiom in
the proper, efficient utilization of time (see Task Preparation, above) can
be helpful.

8. Work Environment

The physical environment 1is probably the most comprehensively
researched of the categories covered by the current review, since human
factors engineers (see Chapanis, 1976) have long studied the relationship
between aspects of the physical environment and task performance.
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Appendix B summarizes some representative findings from this litera-
ture with regard to performance effects. Clearly, environmental features
can strongly hamper efforts towards improved performance. While many such
environmental factors are not within the control of organizations (e.g.,
outside climatic conditions), others are (e.g., noise level and lighting).
While there are many prescriptive references that suggest methods for deal-
ing with this type of constraint (see, for example, Ayoub & Ramsey, 1975;
Fox, 1967), one must keep in mind Wilkinson's (1974) caution concerning the
largely subjective quality of this literature.

General workplace design is also covered by this category. Even the
popular press (see, for example, 'New Dangers Exist,”" Note 9) has recog-
nized that the design of workplaces affects performance. While earlier
sections of this paper dealt with tools, equipment, and other issues rele-
vant to manufacturing jobs, no mention was made of workplace design issues
for other types of jobs such as those in offices. According to O'Toole
(1980), only 20% of the workforce 1s employed in a technical capacity.
Therefore, the design of '"non~technical” office space has become increas-
ingly important. For example, a recent survey indicated that 43% of office
workers felt that changes in their working conditions or circumstances
would be required for them to become more productive ("Workers Support,”
1979). Various studies ("The 'Human Comfort' Way," 1976; '"Negative Advan-
tage," 1979) have pointed to specific aspects of office settings that can
affect the productivity of workers. 1In this regard, Ivey (1979) has sug-
gested that the physical ingredients of a healthy office environment in-
clude: (a) the design of the building; (b) air conditioning/heating/
lighting systems; (c) the functional aspects of the furniture, office sys-
tems, and machinery; (d) the decor (its aesthetic value); and (e) the work-
flow pattern and layout. A key to effective cffice design is a functional
analysis of the work group (Mogelescu, 1970). Bennet (1977) has suggested
that organizational office designers simultaneously consider individual
spaces from the standpoint of size and manipulating capabilities, from a
social activities perspective, and from an organizational interaction effi-
ciency standpoint. The office design literature appears to be on the in-
crease, 8o resources are available to help management reduce the con-
straints resulting from poor office designs.

9. Scheduling

In this category are found issues relating to less efficient perfor-
mance resulting from poor coordination of work activities with others,
erratic workloads, constant unplanned changes in schedule, and so forth.
The basic assumption is that if workers know when they should be performing
their duties and do not have to change their schedules or wait on others,
they will be more efficient. To the degree that scheduling problems
interfere with task accomplishment, worker efficiency will be decreased.

Two aspects of scheduling can interfere with worker productivity. The
first involves erratic work schedules which tax physiological response
capabilities. The second is inefficient scheduling of work activities.
Each aspect is discussed separately below.

Irregular Work Hours and Physiological Stress. The human body func-
tions better with a routine schedule., 1Irregular or excessive work hours
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can disrupt the body's rhythms and lead to performance decrements (Fly,
1980; Hammond, 1978). Fly (1980) estimated that the body takes 24 to 30
days to adjust to a new work schedule, and less than 3 to 5 hours of sleep
invariably hurts performance. While this has always been a problem for
jobs requiring shift work, it is possible to take into account the limits
of human endurance when planning work schedules. There are individual
differences between persons regarding when, and for how long, work can be
performed effectively. Thus, increased flexibility in scheduling may allow
people to work when they are most effective (Fields,
1974; "“Flextime," 1975; Newstrom & Pilerce, 1979; Robison & Cruikshank,
1977; Ronen & Primps, 1981; Stewart & Guthrie, 1976). 1t is important to
remember that workers will be maximally effective only when allowed to
develop consistent patterns of sufficient rest,

Inefficient Scheduling. Typically, workers are less productive when
they must deal with schedules that utilize their time inefficiently. While
some jobs, by their nature, involve erratic schedules, it is more likely
that the lack of smooth work flow is the fault of poor planning by manage-
ment. It is important to analyze workload and staffing requirements to
improve work flow scheduling (Baker & Rollings, 1979; McMaster, 1978; Rolfe
& Lindsay, 1973; Weiss, 1980). These analyses can be done in a number of
ways, but the primary idea is to maximize the time the worker has available
to perform the task while minimizing time spent waiting for equipment,
switching from one task to another, etc. A small investment in early
analysis and efficient scheduling can prevent a great deal of productive
time from being lost in the future.

10. Communication

Information from others and coordination of activities are often re-
quired for maximum task performance. In that sense, this category 1is a
hybrid of the Job-Related Information and the Required Services and Help

from Others categories, with emphasis on the processes involved in pro-
viding these resources.

It is often necessary for people to maintain exchanges of information
in order to perform a task. An example would be a paramedic who must main-
tain contact with a doctor at a hospital regarding the manner in which a
patient is to be treated during an emergency. When communication is not
effective, job performance suffers. A detailed discussion of communication
is beyond the scope of this review. The reader is referred to Porter and
Roberts (1976) for a more complete treatment of this topic.

11. Transportation

The Transportation category refers to the adequacy and availabilicy of
the means to get to and from the location where the task 1s to be perform-
ed. While this constraint did not arise frequently, it appears that it
sometimes functions as a constraint in both military and civilian work
settings (Kane, Note 6, 1981; Quinn & Cobb, 1971).

12. Psperwork

This category encompasses performance constraining factors resulting
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from excessive time spent dealing with forms. It is assumed that search-
ing for or filling out large numbers of forms 18 not always directly re-
lated to high levels of task performance (Kane, 1981; O'Connor et al., Note
7).

13. Policies and Procedures

This constraint occurs when there are large numbers of policies and
procedures to deal with or these procedures are ambiguous or inconsistent.
Again, the assumption made is that dealing with a large number of unneces-
sary and/or ambiguous policies and procedures is not directly related to
satisfactory task performance (Broedling et al., 1980; O'Connor et al.,
Note 7).

14. Authority

This category involves the inability to complete the task effectively
due to a lack of needed authority. Although the specific situations en-
countered may vary, a worker experiencing this type of constraint generally
needs something for task accomplishment that greater authority could ob-
tain. However, the worker lacks the authority to obtain whatever he or she
needs (O'Connor et al., Note 7; Quinn & Cobb, 1971).

There are also constraints listed in Appendix A which occur only in
one reference. They can best be classified as miscellaneous. These con-
straints included micro-management, pay-position management, employee re-
strictions, customer theft and employee theft. The first three categories
were described by Broedling et al. (1980) and the last two were described
by 0'Connor et al. (Note 7).

A negligible amount of literature exists which deals with the last
categories (Transportation, Paperwork, Policies and Procedures, Authority
and Miscellaneous) directly as constraints. It 1s clear, however, that
these categories represent factors which are sometimes important to task
performance and which may be inadequate at various times, thereby resulting
in poor performance.

As mentioned previously, this taxonomy probably does not represent an
exhaustive 1list of situational constraints, nor are the categories provided
necessarily independent, as the interrelationship among several of the
categories suggests. The 14 constraint categories, however, represent
those for which literature exists. In addition, these categories tend to
provide global treatments of more specific problem areas identified by
prior researchers. For example, Time Availability encompasses more speci-~
fic dimensions such as Inadequate Response Time; Frequent, Long, and Inap-
propriate Meetings; and Work Overload. Each of the identified categories
above provides information regarding various aspects of work situations
that can have a direct negative effect on performance. Peters et al.
(1980) suggest that constraints such as these can vary along three dimen-
sions: (a) 1inaccessibility of the needed resource, (b) insufficient quan-~
tity of the needed resource, and (c) poor quality of the resource received.
More recent research has suggested that two of these dimensions (i.e.,
inaccessibility and poor quality) adequately describe how such constraints
might vary. The combination of categories of situational constraints and

18




the dimensions along which they might vary thus provides a rich and compre-~
hensive way of depicting constraining aspects of work situations with which
a worker must deal in order to perform assigned tasks.

Admittedly, research has not yet fully explored the area of situation-
al constraints. It would be quite useful, for example, to examine a wider
range of occupations in order to develop a more comprehensive listing of
situational constraints that are common across thege areas of employment,
as well as to understand better what specific situational constraints are
assoclated with certain occupations.

As mentioned earlier, some specific categories of constraints (e.g.,
work environment) have received extensive empirical treatment in the liter-
ature., While research typically has not explicitly conceptualized these
specific factors as situational constraints on performance in the holistic
manner of this review, they clearly do represent performance constraints.
As such, the results of many previous research investigations are relevant
to providing insight into the nature of specific constraints and the degree
to which those constraints affect performance and other job outcomes.

V. SUMMARY

The literature reviewed clearly indicates that there is a substantial
body of research on particular factors that can act as situational con-
straints. In particular, a good deal is known about the constraint cate-
gories of Job-Related Information, Tools and Equipment, Task Preparation,
Work Environment, Scheduling, and Communications. This knowledge base
needs to be broadened to include other constraint categories. Further,
such research efforts might benefit by considering the general theoretical
framework on situational constraints developed by Peters and O'Connor
(1980). This framework pointed to the impact of severe constraints not
only on performance, but on (a) affective responses such as job
satisfaction and frustration and (b) organizational withdrawal. More
importantly, Peters and O'Connor (1980) hypothesized that the impact of
gevere constraints on these important work outcomes would be stronger for
persons with greater task-relevant abilities and performance than for their
less able, lower performing counterparts. Data from experimental studies
(Peters et al., 1980; Peters et al., 1982; O'Connor et al., Note 3) have
supported this dimportant implication. Thus, future research efforts on
specific constraints might examine the {mpact of constraints on differen-
tially valued employees.

It should be noted that the literature currently does not include any
research on programs specifically designed to reduce those constraints
present in a given work setting. As such, proven strategies for dealing
with constraints, grounded in empirical evidence, do not exist. While such
specific guidance does not currently exist, basic theoretical evidence
continues to mount (0'Connor et al., in press; Peters et al., 1980; Peters
et al., 1982; Peters et al., Note 2; 0O'Connor et al., Note 3;) which sug-
gests the need to develop this information. Indeed, Kane (Note 6) pointed
out the need for such information for use in Air Force work settings.

As Peters and 0'Connor (1980) have pointed out, such information would
likely assist in {improving performance directly. However, it would also do
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so indirectly by facilitating the effective implementation of ability-based
and motivation-based human resources programs. In addition, such interven-
tion programs would probably have the effect of improving the satisfaction
and reducing the frustration of all personnel, especially those who are
most capable and motivated. Clearly, such implications argue strongly for
future work explicitly designed to deal with implementation issues, strate-
gles, and evaluations.

I

The current information on specific constraints needs to be broadened
and extended 1in future applied and theoretical research and development ef-
forts. On the basis of current findings, situational constraints appear to
have an important impact on performance. Identifying and measuring situa-
tional constraints, therefore, will likely facilitate the efforts of re-
searchers doing theoretical and applied work aimed at understanding and i
predicting performance variance and the work of practitioners who are at- g
tempting to implement programs aimed at improving performance.

Peters, 0'Connor, and their assoclates have underscored the importance
of assessing constraints by hypothesizing that they act as moderators of
the relationships between (a) performance and task-relevant abilities,
motivation, and affective responses and (b) affective responses and task-
relevant abilities. The literature reviewed here strengthens the conclu-
sion that constraints need to be further researched.

Obviously, studying and removing situational constraints is not a
panacea for all performance problems. It 1is but one of several perfor-
mance-related topics that need to be addressed. However, there is in-
creasing evidence that members of the work force at diverse occupational
levels and 1in diverse work settings are more effective when situational
constraints are removed and workers abilities and motivations translate
readily into performance (e.g., Miller, 1970). Removal of situational
constraints should, therefore, help to improve the productivity of job
incumbents across a wide variety of situations.

VI. IMPLICATIONS

Implications for Future Research

Findings derived primarily from the civilian literature and based
primarily on research in civilian work settings have clearly established
the existence of a variety of factors which serve as situational con-
straints on performance. Although more than a dozen constraints have been
identified across a variety of work settings, more is known about some than
others. This knowledge base will need to be broadened in future research.

As part of future efforts to expand the knowledge base, the general-
izability of constraints identified to date will need to be examined in
additional work settings, both civilian and military. This paper provides
a taxonomy of situational constraint categories as they have been described
in the civilian literature and derived from civilian work contexts. Know-
ledge of situational constraints, as identified in civilian work settings,
can be useful to those interested in a military context since it is likely
that considerable overlap exists in constraint dimensions across the two
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contexts. However, certain types of constraints are probably unique to, or
have greater impact in, military environments. Thus, research to date
needs to be expanded to military work settings. The present authors are
currently involved in a major effort under the sponsorship of the Air Force
Human Resources Laboratory to identify constraints within Air Force work
settings.

In addition to expanding knowledge of previously identified situa-
tional constraints, identifying new ones, and testing the generalizability
of constraints across additional civilian and military work contexts, the
relationship between constraints and outcomes of interest needs to be fur~
ther investigated. To date, most attention has been directed toward pro-
ductivity and affective outcomes as the criterion variables., It would be
beneficial to examine further the impact of severe situational constraints
on additional outcomes, such as separation or retention decisions.

In addition to examining the relationship between constraints and an
expanded array of organizational outcomes, the differential impact of con-
straints on incumbents who differ along salient dimensions (e.g., ability)
also needs to be explored further. For instance, the hypothesis that situ-
ational constraints act as moderators of the relationship between
performance and task-relevant abilities, motivation, and affective re-
sponses, and between affective responses and task-relevant abilities,
should be given additional consideration.

Identifying constraints found in a variety of civilian or military
work settings, and testing a variety of theoretical moderator hypotheses,
will not be sufficient to impact mission effectiveness and efficiency posi-
tively. Although the Air Force and industry have focused considerable
attention on how to modify the job environment to enhance satisfaction and
productivity (e.g., through job redesign and/or goal setting), few empiri-
cally based strategies for dealing with constraints exist. Thus, future
research on situational constraints will need to attend to the issue of
modifying work environments with severe constraints, as well as to the is-
sues of better understanding constraint dimensions and the direct and in-~
direct impacts of such constraints on relevant work outcomes. Of course,
understanding constraint dimensions will enhance the ability of researchers
and managers to devise practical methods for dealing with them.

Practical Implications for Managers

The implications discussed thus far have addressed research 1issues,
many of which are largely of basic theoretical interest. It is also impor-
tant to stress practical implications for either managers and their organ-
izations or for job incumbents. The identification and classification of
constraints in general is an important precursor to understanding and know-
ing how to deal with constraints which may have been operating in specific
work settings. Once important constraints have been identified, the extent
to which they exist in specific work settings can be explored. Also, once
the more common constraints have been identified in work settings of
interest, attention can be shifted to identifying constraints that are
unique to these work environments.




After constraints which are operating in particular environments have
been identified via research, strategies can be developed to eliminate such
constraints or to attenuate their impact. Once developed, these strategies
can be implemented, and their efficacy empirically tested. Such strategies
may involve active interventions in work settings, such as job redesign.
Other strategies may be less intrusive, but perhaps more pervasive; for
instance, through changes in regulations, manuals, or policies.

Better identification and understanding of situational constraints
need not be limited to impacts via job interventions or changes in policies
and practices instituted at the highest levels of management. Such know-
ledge can be widely disseminated throughout organizations; for instance, to
heighten the sensitivity of supervisors to such constraints. A guide to
identifying situational constraints, with recommendations as to how to deai
with them, might be developed for supervisors, or even for their subordi-
nates., The awareness of employees at all levels can be heightened, and
they can be trained in ways to deal with constraints impacting either their
own work or the work of subordinates or co-workers.

Once specific situational constraints on performance have been iden-
tified and empirically tested methods devised to eliminate them or lessen
their impact, workers will be able to become more productive. However,
constraints should have a desirable impact on other outcomes as well. Not
only will workers likely be more productive, they should also become more
satisfied, less frustrated, more committed to their organizations, and more
likely to maintain organizational membership. Performance, work motiva-
tion, and retention should all be enhanced. Thus, research on performance-
relevant situational constraints should have positive practical implica-
tions, not only for Air Force managers and Air Force members, but for mana-
gers and job incumbents in general.




e e s - st

10.

1L,

REFERENCE NOTES

James, L. R., Irons, D. M., & Hater, J. J. Causal factors in leader-

ship behaviors: Situational constraints versus reciprocal rela-

tionships with subordinate performance. (TR 78-~16) Institute of
Behavioral Research, Texas Christian University, Fort Worth,
Texas, 76129, November 1978.

Peters, L. H., Chassie, M. B., Lindholm, H. R., O'Connor, E. J., &
Rudolf, C. J. The joint influence of situational constraints and

goal setting on performance and affective outcomes. Paper pre-
sented at the Southwest Academy of Management Meeting, Houston,
Texas, March 1981.

O0'Connor, E. J., Peters, L. H., & Segovis, J. Situational con-

straints, task-relevant abilities, and experienced frustration.
Paper presented at the Annual Meeting of the Academy of Manage-
ment, Detroit, Michigan, August 1980.

Pooyan, A., O'Connor, E. J., Peters, L. H., Quick, J. C., Jones, N.
D., & Kulisch, A. Supervisory/subordinate diferences in percep-

tions of performance constraints: Barriers are in the eye of the

beholder. Paper presented at the 1982 Annual Meeting of the
Southwest Academy of Management, Dallas, Texas, March 1982,

Pritchard, R. D., Kirk, R. J., & Mayo, R. J. The effects of situa-
tional constraints on the relationship between performance and

satisfaction. Unpublished manuscript, Purdue University, 1975.

Kane, W. D. A heuristic model of Air Force maintenance performance.
Final Report. Southeast Center for Electrical Engineering Educa-~
tion, August 1979,

o'Connor, E. J., Peters, L. H., Pooyan, A., Weekley, J. A., Frank, B.,
& Erenkrantz, B. Situational constraint effects on performance

affective reactions and turnover: A field replication and

extension. Working paper, The University of Texas at Dallas,
1982.

Peters, L. H., O'Connor, E. J., Pooyan, A., & Quick, J. C. The rela~

tionship between time pressure and performance: A field test of

Parkinson's law. Unpublished manuscript, Southern Illinois Uni-
versity, 1982.

New dangers exist in modern offices. Dallas Morning News, June 19,
1981, pp. l-2c.

Osborne, E. E., Vernon, H. M., & Muscio, B. Two contributions to the
study of accidental causation. Industrial Fatigue Research Board

Report 19. London: HMSO, 1922,

Vernon, H. M., Bedford, T., & Warner, G. C. A study of absenteeism in
a group of ten collieries. Industrial Fatigue Research Board

Report 41. London: HMSO, 1978.




REFERENCES

Ayoub, M. M., & Ramsey, J. D. The hazards of vibration and light, Indus-
trial Engineering, 1975, 1, 40-44.

Baker, N. M., & Rollings, H. E. Work improvement begins with the worker.
Industrial Engineering, 1979, 11, 30-35.

Bedeian, A. G., & Armenakis, A. A. A path-analytic study of the conse-
quences of role conflict and ambiguity. Academy of Management Jour-—
nal, 1981, 24, 417-424,

Bennet, C. Spaces for people: Human factors in design. Englewood Cliffs,
NJ: Prentice-Hall, 1977.

Beranek, L. L. Airplame quieting II - Specification of acceptable noise
levels. Transactions of the American Society of Mechanical Engineers,
1947, 69, 96-100.

Berkun, M. M., Bialek, H. M., Kern, R. P., & Yagi, K. Experimental studies
of psychological stress in man. Psychological Monographs, 1962, 76,
534,

Brand, J. J., Colquhon, W. P., Gould, A. A., & Perry, W. L. M. L-hyoscine
and cyclizine as motion sickness remedies. British Journal of Pharma-
cology and Chemistry, 1967, 30, 463-469,

Broadbent, D. E. Noise, paced petforménce and vigilance tasks. British
Journal of Psychology, 1953, 44, 295-303.

Broadbent, D. E. Effects of noise of high and low frequency on behavior.
Ergonomics, 1957, 1, 21-29,

Broadbent, D. E., & Little, E. A. J. Effects of noise reducf:ion in a work
situation. Occupational Psychology, 1960, 34, 133-140.

Broedling, L. A., Crawford, C. S., Kissler, G. D., Mohr, D. A., Newman, A.
R., White, M. A., Williams, H., Young, L., & Koslowski, T. J. An
examination of productivity impediments in the Navy industrial com-
munity. NPRDC-TR-81-2, AD-A092 80815. Navy Personnel Research and
Development Center, San Diego, CA, 92152. October 1981.

Bromley, P. B. Task environment and budgetary decision making. Academy of
Management Review, 1981, 6, 277-288.

Id
Brown, T. D. Safer drivers. British Journal of Hospital Medicine, 1970,
4, 441-450,

Bryan, J. F., & Locke, E. A, Parkinson's law as a goal setting phenomenon.
Organizational Behavior and Human Performance, 1967, 2, 258-275.

Burris, R. W. Human learning. In M. Dunnette (Ed.), Handbook of indus-
trial and organizational psychology. Chicago: Rand McNally, 1976.

24




Campbell, J., & Pritchard, R. Motivational theory in industrial and organ-
izational psychology. In M. Dunnette (Ed.), Handbook of industrial

and organizational psychology. Chicago: Rand McNally, 1976.

Chapanis, A. Man-machine engineering. Belmont, CA: Wadsworth, 1965,

Chapanis, A. Engineering psychology. In M. Dunnette (Ed.), Handbook of
industrial and organizational psychology. Chicago: Rand McNally,
1976.

Conlon, E. J. Feedback about personal and organizational outcomes and its
effect on persistence of planned behavioral changes. Academy of Man-

agement Journal, 1980, 23, 267-286.

Dachler, H. P., & Mobley, W. H. Construct validity of an instrumentality-
expectancy-task-goal model of work motivation: Some theoretical boun-
dary conditions. Journal of Applied Psychology, 1973, 58, 397-418.

Denis, J. P. Some effects of vibration upon visual performance. Journal

of Applied Psychology, 1965, 49, 245-252,

Denison, D. M., Ledwith, F., & Poulton, E. C. Complex reaction times at
simulated cabin altitudes of 5000 feet and 8000 feet. Aerospace Medi-

cine, 1966, 37, 1010-1013.

Dunham, R. B. Task design: Technological descriptions, manpower require-

ments and worker responses, Madison, WI: University of Wisconsin,
1979, ADPB-297 739.

vunnette, M. Basic attributes of individuals in relation to behavior in
organizations. In M. Dunnette (Ed.), Handbook of industrial and or-
ganizational psychology. Chicago: Rand McNally, 1976.

Fields, C. J. Variable work hours: The MONY experience. Personnel Jour-
nal, 1974, 53, 675-678.

Flanagan, J. C. The critical incident technique. Psychological Bulletin,

Flextime: A social phenomenon. Personnel Journal, 1975, 318-319.

Fly, D. R. Why rotating shifts reduce productivity. Supervisory Manage-
ment, 1980, 25, 16-21.

Footlik, R. B. A productivity self improvement program: Fifty questions
for a changing age. A.I1.E.E.E. Proceedings, 1978, 137-142,

Fox, W. E. Human performance in the cold. Human Factors, 1967, 9, 203-
220,

Frankenhauser, M. Effects of prolonged gravitational stress on perfor-
mance. Acta Psychologica, 1958, 14, 92-108.




Garvey, W. D. A comparison of the effects of training and secondary tasks
on tracking behavior. Journal of Applied Psychology, 1960, 44, 370-

37s5.

Graen, G. Role-making processes in organizations. In M. Dunnette (Ed.),
Handbook of industrial and organizational psychology. Chicago: Rand
McNally, 1976.

Hackman, J. R. Group influences on individuals. In M. Dunnette (Ed.),
Handbook of industrial and organizational psychology. Chicago: Rand
McNally, 1976.

Hamefton, M., & Tickner, A. H. Physical fitness and skilled work after
exercise. Ergonomics, 1968, 11, 41-45.

Hamerton, M., & Tickner, A. H. An investigation into the effect of exer-
cising particular limb segments upon performance in a tracking task.
Ergonomics, 1969a, 47-49.

Hamerton, M., & Tickner, A. H. An investigation into the effects of stress
upon skilled performance. Ergonomics, 1969b, 12, 851-855.

Hammond, J. Understanding human engineering. London: David and Charles,
1978.

Harrell, A. M. The decision making behavior of Alr Force officers and the
management control process. Accounting Review, 1977, 52, 835-841.

Hartman, B. 0., & McKenzie, R. E. Hangover effect of secobarbital on simu-~-
lated performance. Aerospace Medicine, 1966, 37, 1121-1124,

Herman, J. B. Are situational contingencies limiting job attitude-job per-
formance relationships? Organizational Behavior and Human Perfor-
mance, 1973, 10, 208-224.

Hinrichs, J. R. Personnel training. In M. Dunnette (Ed.), Handbook of in-
dustrial and organizational psychology. Chicago: Rand McNally, 1976.

The "Human Comfort" way to greater productivity. Administrative Manage-
ment, 1976, 37, 38-40,

Ilgen, D. R., Fisher, C. D., & Taylor, M. S. Consequences of individual
feedback on behavior in organizations. Journal of Applied Psychology,
1979, 64, 349-371.

Ivey, W. Creating a healthy and productive office. Director, 1979, 32,
82-83. "‘

James, L. R., Hater, J. H., & Jones, A. Perceptions of psychological in-
fluence: A cognitive information processing approach for explaining
moderated relationships. Personnel Psychology, 1981, 34, 453-477,

Kane, W, D. Task accomplishment in an Air Force maintenance environment.
AD-A101 108/9 Alr Force Office of Scientific Research (80-0146), Feb-

ruary 1981.




Kenis, I. Effects of budgetary goal characteristics on managerial atti-
tudes and performance. Accounting Review, 1979, 54, 708-721,

Key, F., & Paine, M, C. Effects of noise frequency on performance and
annoyance for women and men. Perceptual Motor Skills, 1981, 52, 435-
441,

Kolodny, H. F., & Kiggundu, M. N. Toward the development of a sociotechni-

cal systems model in Woodlands Mechanical Harvesting. Human Rela-

tions, 1980’ _3_3| 623-645.

. Lawler, E. E. Motivation in work organizations. Monterrey, CA: Brooks-
Cole, 1973.

Link, J. M., & Pepler, R. D. Associated fluctuations in average daily
temperature, productivity and absenteeism. Transactions of the Amer-

ican Society of Heating, Refrigerating and Air Conditioning Engineers,
1970, 7, 4.1-4.12.

Lion, J. S., Richardson, E., & Browne, R. C. A study of the performance of
industrial inspectors under two kinds of lighting. Ergonomics, 1968,
11, 23-34.

Locke, E. A., Cartledge, N., & Koeppel, J. Motivational effects of know-
ledge of results: A goal setting phenomenon? Psychological Bulletin,
1968, 70, 474-485.

Mackworth, J. F. The effect of signal rate on performance in two kinds of
vigilance tasks. Human Factors, 1968, 10, 11-18.

McClelland, D. C. The achieving society. Princeton, NJ: Van Nostrand,
1961.

McCormick, E. J. Job analysis: Methods and applications. New York: AMA-
COM, 1979,

McKenzie, R. E., & Elliot, L. L. Effects of secobarbitol on performance
during a simulated Air Force mission. Aerospace Medicine, 1965, 36,
774-779.

McMaster, J. B. Analyzing workload and staffing requirements. Supervi-
sion, 1978, 40, 14-15.

Meister, D. Behavioral foundations of systems development., New York:
Wiley, 1976.

Milani, K. The relationship of participation in budget setting to indus-
trial supervisor performance and attitudes. Accounting Review, 1975,
50, 274-284.

Miller, D. B. How to improve the performance and productivity of the know-
ledge worker. Organizational Dynamics, 1970, 5, 62-80.




Miner, J. B,, & Brewer, J. F. The management of ineffective performance.
In M. Dunnette (Ed.), Handbook of industrial and organizational psy-
chology. Chicago: Rand McNally, 1976.

Mogelescu, M. Profit through design: Rx for effective office space plan-
ning. New York, American Management Association, 1970.

Morgan, C. T., Cook, J. S., Chapanis, A., & Lund, M. W. Human engineering
guide to equipment design. New York: McGraw-Hill, 1963.

Negative advantage, International Management, 1979 (Sept.), 6.

Newstrom, J. W., & Pierce, J. L. Alternative work schedules: The state of
the art. Personnel Administrator, 1979 (Oct.), 19-23.

0'Connor, E. J., Peters, L. H., Rudolf, C. J., & Pooyan, A. Situational
constraints and employee affective reactions: A partial field repli-
cation. Group and Organization Studies, 1982, 7, 418-428,

0'Toole, J. J. What kind of work works in a slow growth era? Industry
Week, 1980, 205, 85, 87-88.

Pearson, R. G., & Ayoub, M. A. Industrial accidents and injury control.
Industrial Engineering, 1975, 1, 18-26.

Peters, L. H., Fisher, C. D., & O'Connor, E. J. The moderating effect of
situational control of performance variance on the relationship be-
tween individual differences and performance. Personnel Psychology,
1982, 35, 609-621.

Peters, L. H., & O'Connor, E. J. Situational constraints and work out-
comes: The influence of a frequently overlooked construct. Academy
of Management Review, 1980, 5, 391-397.

Peters, L. H., O'Connor, E. J., & Rudolf, C. J. The behavioral and affec-
tive consequences of performance~relevant situational variables,
Organizational Behavior and Human Performance, 1980, 25, 79-96.

Porter, L. W., & Roberts, K. H. Communication 1in organizations. In M.
Dunnette (Ed.), Handbook of industrial and organizational psychology.
Chicago: Rand McNally, 1976,

Poulton, E. C. Measuring the order of difficulty of visual-motor tasks.
Ergonomics, 1958, 1, 234-239.

Poulton, E. Co The env 1r°nment at worko Applied E!‘sonomics » 19 7 2 ’ 3 ’
! 2[0-29-
]

Poulton, E. C., Catton, M. J., & Carpenter, A. Efficiency of sorting cards
in compressed air. British Journal of Industrial Medicipe, 1964, 21,
242-245,




A~y e e

{
¥

Pritchard, R. D., Bigby, D. G., Beiting, M., Coverdale, S., & Morgan, C.
Enhancing productivity through feedback and goal setting. AFHRL-TR-

81-7, AD-Al02 032. Brooks AFB, Texas: Manpower and Personnel Divi-
sion, Air Force Human Resources Laboratory, July 1981,

Pritchard, R. D., Montagno, R. V., & Moore, J. R. Enhancing productivity
through feedback and job design. AFHRL-TR-78-44, AD-A061 703. Brooks
AFB, Texas: Occupation and Manpower Research Division, Air Force
Human Resources Laboratory, August 1978.

Quinn, R., & Cobb, W. What workers want: Factor analysis of importance
ratings of job facets. Ann Arbor, MI.: Institute for Social Re-
search, 1971.

Renbourn, E. T. Physiology and hygiene of materials and clothing. New-
castle upon Tyne: Morrow, 1971.

Robison, D., & Cruikshank, G. Pro and con on flexible work hours. Admini-
strative Management, 1977, 38, 108.

Rolfe, J. M., & Lindsay, S. J. E. Flight deck environment and pilot work-
loads: Biological measures of workload. Applied Ergonomics, 1973, 4,
199-206.

Ronen, S., & Primps, S. B. The compressed work week as organizational
change: Behavior and attitudinal outcomes. Academy of Management
RevieW, 1981 » _6.’ 61-71‘ .

Rossam, C. Matching people and equipment. International Management, 1976,
31, 32-34.

Rossen, J., & Livingston, J. L. An expectancy theory approach to the moti-
vational impact of budgets. Accounting Review, 1975, 50, 671-685.

Sanders, A. F. The influences of noise on two discrimination tasks. Ergo-
nomics, 1961, 4, 253-258.

Schneider, B. Organizational climates: An essay. Personnel Psychology,
1975, 28, 447-479.

Schneider, B. Person-situation selection: A review of some ability-situa-
tion interaction research. Personnel Psychology, 1978, 31, 281-297.

Shavelson, R. J., & Seminara, J. L. Effect of lunar gravity on man's per-
formance of basic maintenance tasks. Journal of Applied Psychology,
1968, 52, 177-183.

Shifle, H. S., & Cohen, S. L. Number and specificity of performance out-
comes in the prediction of attitudes and behavioral intentions. Per-

sonnel Psychology, 1980, 33, 137-150.

Smith, J. L., & Smith, L. A. A survey of ergonomics applications in sewn
products and textile operations. A.I.E.E.E. Proceedings, 1978, 500-
509 *




Stewart, G. M., & Guthrie, A. Alternative workweek schedules: Which one
fits your operation? Supervisory Management, 1976 (June), 2-14.

Suedfeld, P., Glucksberg, S., & Vernon, J. Sensory deprivation as a drive
operation: Effect on problem solving. Journal of Experimental

Psychology, 1967, 75, 166-169.

Suedfeld, P., & Landon, P. B. Motivational arousal and task complexity:
Support for a model of cognitive changes in sensory deprivation.
Journal of Experimental Psychology, 1970, 83, 329-330.

Teichner, W. H., & Kobrick, J. L. Effects of prolonged exposure to low
temperature on a visual-motor performance. Journal of Experimental

Psychology, 1955, 49, 122-126.

Teichner, W. H., & Wehrkamp, R. F. Visual motor performance as a function
of short duration ambient temperature. Journal of Experimental Psych-
ology, 1954, 47, 447-450.

Terborg, J. R. Validation and extension of an individual differences model
of work performance. Organizational Behavior and Human Performance,
1977, 18, 188-216.

Tinker, M. A. Illumination intensities for reading newspaper type. Jour-~
nal of Educational Psychology, 1943, 34, 247-250,

Tinker, M. A. The effect of intensity of illumination upon speed of read-
ing six point italic print. American Journal of Psychology, 1952, 65,
600-602.

Tolchinsky, D. D., & King, D. C. Do goals mediate the effects of incen-
tives on performance? Academy of Management Review, 1980, 5, 455-467.

Tuttle, T. C. Mhnaggt's guide to productivity improvement resources and
programs. AFHRL-TP-81-12, AD-BO58 G45L. Brooks AFB, Texas: Manpower
and Personnel Division, Air Force Human Resources Laboratory, August
1981.

Tuttle, T. C., Wilkinson, R, E., Gatewood, W. L., & Lucke, L. Measuring

and enhancing organizational productivity: An annotated bibliography.
AFHRL-TR-81-6, AD-Al102 515, Brooks AFB, Texas: Manpower and Per-

sonnel Division, Air Force Human Resources Laboratory, July 1981.

Vickroy, S. C., Shaw, J. B., & Fisher, C. D. Effects of temperature,
clothing, and task complexity on performance and satisfaction. Jour-
nal of Applied Psychology, 1982, 67, 97-102.

Weiss, W. H. How to work sample your people. Administrative Management,
1980, 41 (7), 36-38; 49-50.

Weston, H. C. Sight and light efficiency. London: Lewis, 1946.

Wilkinson, R. T. Interaction of noise with knowledge of results and sleep

deprivation. Journal of Experimental Psychology, 1963, 66, 332-337.

30

ST B AT 1 MR i e e J



Wilkinson, R. T. Sleep deprivation: Performance tests for partial and
selective sleep deprivation. In L. A. Abt, & B. F. Reiss (Eds.),
Progress in clinical psychology. New York: Grunme, 1969.

Wilkinson, R. T. Individual differences in response to the environment.
Ergonomics, 1974, 17, 745-756. .

Woodhead, M. M. Effect of brief loud noise on decision making. Journal of
the Acoustical Society of America, 1959, 31, 1329-1331.

Workers support office changes, International Management, July 1979, 4.

Wyatt, S., & Langdon, J. N. Inspection process in industry. Industrial
Health Research Board Report 63, London: HMSO, 1932,

Wyon, D. P. Studies of children under imposed noise and heat stress,
Ergonomics, 1970, 13, 598-612.

Wyon, D. P. The effect of moderate heat stress on typewriting performance.
Ergonomics, 1974, 17, 309-318.

Zenger, J. Increasing productivity: How behavioral scientists can help.
Personnel Journal, 1976, 55, 513-515; 525-526.




*K103u2auy Suoam~
*£103U3AUT SS3IXT~

*98TpuULYO1aW
Jo saunowe

23enbapreul-~ *pausysse qof ay3l

*say1ddns op 03 papaau sayyd

pue sTejiajem *$83008 *gyxed *310ddns | -dns pue s[®iI9jeuW IYYL
JUDTOTIInsul-~ STPII93¥H~] M3U 103 poaN-~ *sjaed- £1ddng- :So71ddns § STETINIGH °€

*8urylord-
*§1003 puey-

*3juam * (90u2083T08q0 *ju3m -pausysse qof ay3 op

*£31TTIqRTITRAR -dinbs 3833 |‘L3771TqRUTERIUTEW -dynbe 1ay3ig- 031 papaIau LIupyo

jusmdynbg-| aaryjezadoul-]cL33T¥qeyTIa1 ‘jo |°-3usmdynbe Buy -em pue jusmdinba

*3uawdynba *juamdinba |°4L3ITTFQEIIEAR *ST003 TE®YF uorlysynboe) | -ssadoad eyep 571003 913¥oads 3yl
Y3noug- a3enbaprul-| s1003 1ddoag-|-oads jo Noe- juaudnby- p23ewmolny-~ :jusudinba pue sT00l °7

*SITIY

-11q1s5uods *paudjysse

-3X paugy qof aya op 03 papadu

-ap Araear)- *L31xe72 (89%1n08 SNOTIeA WO1J)

‘uorjEWIOo] *uoj3vWIAOIUT *BIBp JBOTU (1808) UOTISSTH- uojjeWIoIUF 9YJ :uoyl
-ur YSnoug- poaeraia-qof-~ =~293 Jo }Oe~{ °®IBP TEBOTUYIIL- -BWIOJUT PIIVTAX qof °Y
1£61 °qq0)D L 930N 1861 °°T® 0861 ‘JToPma
% wugnd | ‘*Te 32 20UV0D,0 |8L6T *ATTIOOL 1861 ‘auwy 9 930N ‘suwy | 39 ‘BurTpIoag ? ‘I0UU0),0 ‘839394

2dusiajoy auUQ UPYL 910H UF SUFIANIOQ s9jiodese) °I

SIUTBIISUO) [RUOTIELNITS JO S3T108918) SNOFAIIJ

V XIGNZddv




239
*pPROTI2A0 A10M- $SUOTIONIISTP pPIIvTel *
*g3ug qof-uou ‘sSuyzosm Liws
—399m ajwrad -gad9uun *‘suojidnixel
-o01ddeuy pue *SITITATIO® -U} ‘SITWIY &3 UOII®
Suor ‘*3uenboiz- 20UBUIY ~-I9pFSU0d 03U} Suryel
*ouwyl ~UJEW~-UON~- ‘pausyss® qof op o3
*3uWy3l 9suodsax -*2Ingsaad *gaanssaxd ME3 3O LIFTIQETI®AY
ysnoug- a3vnbaprul- suyl ySTH- SuwyI- :IFTTQETITAT smfL °f
*3ujuyeiy
1ejao8eurn | *aousyaedxe 3 Sujureas
*adua3 /JTedTUyO9]~ ‘uor3ITINPY Ysnoxyl
*8upugeis *Buyuyeas -adwodug *UOFILIOX uojjeivdaid Teuosisd
JUaOTIInsuI- Tenuj3no)- TeOTUYdIL~ *Sujuyeil~ £3BITITH~ :uoyIwaedaad ysel °9
3
*3dop uop3 *paulysse o
~2NI35U0D WOIJ *aoevTd/ouU] qof ay3 op 03
dyey a3enbapeul- aydrx ayd *320ddns popasu 819430 WOXJ
*s3usm e ITqEUIIRAR IsyTeoeds- diey 3 seotTAI9® WYl
*dray ~3utodde 3doyup- J0uU SUBTITU *287319dx? $$I9y30 Woij dIeH puw
y8noug- | *dyey jo a8e3aoyg- ~yo93 3x0ddng- 108FAz2dng- *Suryyeas- Ba0FAI9S paagnbay °C
-pousyese qof wq3
op o3 papesu 3xod
*3UaMISIAUT -~dne Lxejo8pnq pue
*330ddns *3UIWISIARE T®31ded $30IN083X TWFOUBUL]
K1v398png- T®3pde)- a3enbapeur- :330ddns Liw3espng °y
1461 °qq0) L 930N 1861 ¢°T® 0861 ‘JTOPNY
9 wurnd | ‘°1® 39 20uV0),0 [8L6T ‘AFTIOOA 1861 ‘auex 9 @30N ‘auey |39 ‘Buyypeocxg g ‘20uUv0),0 ‘sI93g

(penup3uo)) V xjpuaddy




*jaoaxaded
PATSSIONF *smxo03 SuyssTH- 21
*j%x0M
woxj puw
03 T3AR1} *uoj3vlx0d
UITUIAVO)~ -suex3 Jo YowI- | *uoyjvixodsuexl- ‘It
*uoyr3y *UuoTy
~-BOJUNIWOD ~-BJFUNTWOY JO
poaoadmy- *uoyIeIJUNIIO)- | VOFIBUFPIOO)~ *01
*s19Y30
uo SupireM-
*s98ueyd “
aTnpayas- . -
* spusmIp *3upnpaydg- *3ugnpayos
SupIdNTI ) *5913 20383340~
-~U09 WOXJ *SaTITATIOR *Suyin | -FAFIOE® ue. *8uyInpayos *gpeoy
wopaIag- poInpayosun-| -payos 19339g-| ~uIUFEM-UON- IOUSUDIIUTEH~ | =N10M DTIvIaF~ ‘6
*§anSST SITWOT
-0813 tE1’3Uan-
*s8uy *udysap *3syou *pousysse qof o3
-punoiins Iourd-gaoa JMWIXIXF~ op 03 LITTIq® 10933e
1eo3sLyd *9dedsyion JUATOTIIA~ *I9Y3voA * (s9max3X?) * JUIWAOITAUD I%y3 sJdedse TwITsiud
JUeSEITI~ ?3eTadoaddeuy~ *Surayd - QWAAIXT~ JayyvoM- | nx0A TROTSAYJ-~ $JUSMUOITALD JI0M °8
TL6T °990D L @308 1861 *°1® 0861 ‘3TOoPMM
g uwuynd | ‘°T® 39 20uUu0),0 [ 8L6T ‘AFTIOO 1861 ‘ouey 9 930y ‘suwy |39 ‘BurypIocag ¥ ‘I0UN0),0 ‘S1939g

(penujauc)) V xypuaddy




*334o1dma-33ayI~
*32WO03ISNI-~3 YL~

*SUOTIDTIISA
99£o1dmz~
*Jusumodeurm
uog3ysod-£Leg-
*qof 933yoeds
. Y3ITA uIaduod
SATESIIXI-TE
~J293euenold IR~

2ouUsia3ay uQ L[U0 UF SuUFlanooQ se9yiodale) °II

*£3710y3n® ssedLg-
*spaepue3s
Laedwod 32103

*£33a0q3ne
y3nonz-} -u2 03 L3jI0YIny- 91
*gax1npadoad
pue 89193104 *SUOTIDTIISAX
Luedmod Jupmouy- juaufoydmy- N
1461 ‘999 L 9308 . 1861 *°T* 0861 °*3TOoP™d
g uund { *°T® 39 x0uU0),0 {8L6T1 °*AFIIOOL 1861 ‘auey 9 930§ ‘suey | 32 ‘Sujprpeocxg 2 ‘Iouuo),0 *831939d

(ponu3uo)) v xypuaddy

36

N
W




¥0T SI0N ‘OoFosny §3UapII0Y
® ‘uourap ‘asuroqsQ -—- paseaidu] |suopiyunm Supyer ——
SS61 ‘27xq0)
3 I9UYITIL
9661 ‘dueyayapm Lsunyd 398183 UO (d,59) 9,€1
2 12UydId] 218 spuey pro) 2WTl PISEAIVAQ Supyoex] 30 dwmay Iyy P19)
9.61 ‘UoiM §82138 3J®af |3Indino juswaidaq BurdL], (0,0 °84) d 47
11 930N ‘aIduiem % 83UIPTIOE
paojzpag ‘uoulap ——— peseaiouy Supuym Tev0) —
¥01 930N ‘OoposSny % 83ULPFIOR
UOUIDA “IUI0GSQ -— peseaidul |suoylyunm Supyel —
uorsusyaxduo)
0L61 ‘uodym —— poads paodnpay Suypeay ——
061 893071 (1,08) 2,2
‘aardag 3 “uy1 3I0JWOIST(Q Indino padnpay pa3ITuy Suryen jJo duajy m,_a eI
8UOTIBIT) (aoyane £q UMW Asel (£pnas UOTIFPUO)
PaT3¥o9ds 31) 9JusmI0319d U perIFoads TejuswuOITAUY
JulWaLD2Q 3o 9dL1 31) 9Iqeiamp
103 uoseay {e3UMUOITATRY
aTqeqoag J1IFeds
30 sanjeN

(ZL61 ‘uo3Tnogd woxy paidepy)
juaumuoxtauy SuriioyM Syl UT SIFWE]

g XIGNAddV

L e e

pESES)

37




Y3yt

(ua3s8uny 20

8961 ‘oumoxg % ua3suny/a 9jex syse) 3juadsaxonyy)
‘uoBpIBYdIFY ‘uoyl £3Inoe 100g 10112 paseaiduy uof3Ioadsuy ---- 34331 3o 2dLL
8sauy8raq
puey 837 uodn se
¥¥x9%61 ‘UO0ISIM —— ——— £q 2uypijesadL] 11°m s® *‘3y3ys
2£a ay3 JO 3UIT 3
UTYITA 8X2331BDS 03 3%anos axerd
Z€61 yoryma 3U3TY sosed 23pFI3 |9yl jo ar8ue °y3y
suop8ue] ® IvLM 9y3 £q Suypysey poads paseaxdaq -xed Suyidadsul uodn spuadaq) 21eTd)
adf3 oFrE®IY
7661 ‘Ijurl — -—— juyod-g Burpeay —
ITqISTA LTIVATO
-¥3Ins j0u aw 2d£3 izadedsmau 83TpuBd3004
£Y61 ‘IUTL sTyelap TTews | poads paswaadaq | 3Jupod-; Surpeay 01 03 ¢ WY3¥T Wia
SUOF3IBIT) (aoyane £q Ju3WaIdaQg Asel (Apn3s uy UOT3ITPUO)
' pat3Toeds 31) 2duemi0jIad pot3Toeds Te3juswuoxjAulg
JuswWaxda(q 3o 3adLy J1) °1qeIaIes
203 uoseay Te3uamuoITAUZ
31qeqoxg d1330ads
3o aanaeyN

(panutluo)) 4 xypuaddy

38




-ttt

¥»£961
‘pun] g ‘syuedey)
3009 ‘ueldioy — — 8uruoydayag ——
uoy3IVI TUNUMOD
asyoU 2323H © Yo9ads yIIA
ay3l £q yosads uorsusyaxdmos 1993 008 93 009 aduazajiajul
»l%61 ¢jduexayg ay3 Jo Supysey poseaadaq € 3@ 8upyeads | woay sTaqIOaP O/ - IBTON
819q
Aioma JO 9B ~¥29p ¢9 pue (§
ur £37TIqQEIaeA ua9MIaq LTuwopuea
1961 *saapues —— paseaasuy | s83¥871p Surpioosy 8uzfiea oBION
spied jo siyed
asyou s3a0dax U29M32q S22V puod3Is | UIIJFUWAIUT
6561 ‘peaypooy £q uoriIoealSIQ PajIFwo 810y | ~1333Fp Suyixoday X0J ST9qIOapP G6 - IBTON
Y331 uyp uy
umop augydem y3noays
0961 ‘°T33T1 -3nys pue syjoa Wiy} o1ydead
9 3juaqpeoag —— uajyoxq paseaadul | -ojoyd Juypesayy ————
s3Y8IT
£961 G 3o 1 o3 9suods
‘UOSUIATTIM £/S61 astou ~31 uy s3afiey SNONUTIV0Y)
‘€661 *3uaqpeoag 4Qq UOFIDBIAISTQ | 810112 pISEAIdUY S 3o 1 8Sujddeg 8T3q¥o9p 001 - IBTON
SUOI3IVITH (aoyane £q JuaWIIdAQ ysel (£pnas ug TOTITPUO)
pot3Idads 3I) IdupWI0II3g Pot33oeds 1e3IudwnoIAUl
Juamaxdaq Jo 3d{y J1) °lqeraep
103 uosway 1®3juswuoITAUg
a1qeqoad dT3Toads
Jo aanjey

(ponuriuo)) g xypuaddy

39




001 (az7s8
ureaq 03 9S07) laqunu| TBUWIOU 3Y3l SIWJI
8661 9yl 03 uadfxo jo e Yy3ym Sujjaels| ¢ 99103 TeuOTIL}
¢ 3psnavyuauely L1ddns paonpay paoads paseaxdaq s¢ Supideiaqng | -yavald) paeadn o¢ UOT3IRIITIIIY
L1961 (saaea

*£1z94 § ‘pinod
‘unoynbyoy ‘puexg

SSIWYDFS UOTION

SUOTITPPE
9221109 19M34

siaqunu Jo
sumnyod Suyppy

uo 33jea) z3I2R
£°0 3® 9g°0 03 dn

uem JO UOFIOR

S961 ‘stusqQ

afka ay3

JO BUF3Ia1 3Y3 o
sademt syl saniq
Z3I9H Q¢ 3noqe
jo KLouasnbaajy
jueuosal s3Iy

e peay 3yl jo
uoyIeIqFA A1e3Ooy

paads
paonpax pue
$310119 PaseaIdU]

uorBUTWNTIT

Jo sijiaque]

=3003 2-0 YITa
3923 01 3® S3IT3TP
juyod-z1 3uypevay

za19y 61
38 Youy Z0°0

. usm
JO UOTIRIQTA

sayouanbaxy
aourfouur jise3 1o030m 19491 asyou mo1 puw ysrH
1861 *2uted ¥ £a) ——— paseaaduy - IuoN ~-oya£sd xatdwo) ags aiqes - ISTON
SUOTIVIT) (zoyane £q JUBWIXDA(] xse] (£pnis uy UOTIFPUOC)

pat3yoads 3I) 20UBWI0JaI9d pPoT31o9ds TeIUORUOITARY

usmaxda( 3o 2d{31 J1I) d1qeiae)

103 uoseay 1e3usauuoI AUy

91qeqoad 913399ds

Jo 3anjyeN

(ponut3uo)) g xypuaddy

40

by

PV T

.




0L61 ‘usmoxg

uogiouny
uyexq passaxdaq

gj10dax
Po33TWO 210K

9333ea3 uy Sug
—~ATIpP 9TTYa 819q
-mwnu 2i1n3f3 @ Uy
sa3ueyd Buyjxoday

(A119ys 3O ssEBT3
1 Supyuiap 1933e
s33nUm (O¢)
SIITTFITHE 001
1ad suea8yIITm

0Z ToyodT® poorg

T040dTV

%961 ¢193juadae) ¥
‘uo3je) ‘uolynod

S}s0918u U3Z0aITN

sasuods
-31 pafeyap Jo
laqunu pasealdu]

spaed 8ujlaosg

IInTosqe
gazaydsoue 7

uoresaxdno)

9961 ‘uo3Inog ?
‘Yysmpol ‘uosyua(q

uyeaq
9y3 03 ualdfxo jo
A1ddns paonpay

Suyl
uoy}3deax 1aduon

peeds a3eidpou

e 38 Sujpyd4d
9TTya uPyuuen

® JO UOT3IRIUITIO
ay3 2uydpnr

19a97

a8 3A0Qe 323)
000§ 1o ‘dInTosqe
a1aydsowae £°o

uoyssaxdnodaq

8961 ‘eivuuweg
§ UOSTIABYS

£337119838
Tean3sod paosnpay

poods paseaida(q

s3nu
Suyrpeaay] ‘sao3l
-29uuod Zupugor
s3toq Suyuaiydyl

(uoow

2yl uo se ‘junome
Temxou 3yl Yixgis
JU0 32103 TPUOII
-®37a%23) 99/1

§89USSITIYBTOM

SUOTIVITH

(aoyine £q
paT3To2ds 3I)
U3 W3
303 uoseay

31qeqoad

jusmaxdaq
90urPmI0JAdI
Jo 2dLy

jyse]

(£pn3s up
P313Td%ds

31) dTqeIae)
18ausmuOITAUY
9131oadsg

Jo aanjey

VOEIFPROD
TeIVIWUOX AU

(panur3uo)) g xjppuaddy

41




8561 ‘uolInogd

asuo 3 s3uryl
Z 03 pud3ie 03
a1qe 3ureq 30N

s98essam uo
810119 pIseaaduy

so8essam 03
SujualsyT °TTUM
siajugod YeTp
Suraouw Juyyojzey

adouo 83Y3y1 6 30 1 03 L1snosuelTnuys
I8 SUOTIVAXTP osuodsax uy sL9) sSuryl 7z ‘o3
7 Uy ooy 03 Joiaa 8ug G Jo 1 Suyssaiad pud3je 10 *3® peOTadA0
0961 ‘42axe) a7qe 8uyaq 0N | -)oea3 paseardul aryya dupyoely y0oT 03 3ujasy jiom TRIVR

sauo3 19d3aoys
1eUOFSEID0

103 SpPuOdIsS 7
£13a9 pajuasaad

(s3ystu
JATINDISUOD ¢
Jo yoea uo sxnoy
§°z 30 10 ‘aydyu
1 uo daays sinoy

sS3uU31aTe
Jo sasdet passim §3U03 pPuodas | ¢ JO SSOT) Sinoy
6961 SUOSUTATIM TeR0FSEID0 sTeudys 210K G*0 031 8Suruazsyy ¢ Jo 1qap daa1s daa1s jo 8807
(mnypos
auojjqaeqreugnd
jo sweadyITIwW
9961 ‘3T2ZUNR . 00Z) Lrsnoyaaxd
9 usmlleq §3U2WNIJSUF sanoy Q] uayel
6961 *30TT1d uof3ouny 39%8ae3 y uo Lysnoaue3 | s3arqel Suydears | s3aTqes Surdaays
9 ITZUINOR uje1q passaidaq uo SWT) padnpay -ynuys 3uryoei) | 3o osop aqnop y woxj 13ao08uwy
suoy3e3Tn (aoyane £q U2WaIIBQ Asel, (£pn3s uy uoTITPuUo)
pag3toeds 1) 20UPM103194 payyoods Te3USWROITAUZ
JuawWaI(Q Jo ad4y 31) arqeIaIEw
203 uoseay Te3usmuoayaug
a1qeqoid JTITI3dg
Jo danjey

(panutjuo)) g xFpuaddy

PR S A C R, L e

L.



0L61 3o y3noy3 83%2{qo 103
‘uopue] 3§ PI9zpang —— sasn 19m33| sosn jo Burnuyyy ———
yse3
4961 ay3 £q pasnoae J3ep W3
‘uouxap 3 *8S1aq ATu83y oco03 poAToO8 ua3jo marqoad ITND TOTIP[O8Y Uf UOFITTOST
-8YONTH *pIojpansg sawodaq Idafqng s8] WATqoxd| -133TIP ® Bujayoes Jo sanoy §7 | 2e313® JIOH
sdois puodes
~-2°0 IYUOY8EIIO
103 ‘A{snonuyl
~uod 3uraom (q)
sTeusys pue *sdun{ ayqnop
gugizodax uy ?1qBIAIP LT3aRq
uoyIned I93®318 1BUOTSEBIVO 103 (9°>uvyI8¥A)
qapa patdnod Spuodads £1IAd 11%39p
‘ool 03 svan pessyu| Suypdan( (®) puey uoy3eanp 03 UOTIUIII®
8961 ‘yaxompey | -Yye3 jeuoysedn s{eusys 3ioR ¥O0Td 8Suryagem sa3nua (Z ugaIsuO)
solosnu sayosnu qunya YIza
qunyl 3yl o3 quny3 omes Spuod3I8 GZ UY
B6961 ‘IaWOYL | uadixo jo £1ddns 2ya 8Buysn Suy souyl ¢z Jujpads
§ uojlaumEH 3U9TITIINsul ——— ~1oe13 ITNOFIIFA | 3IT38 Sujpzdambs
gajnuIm / Uy
ujeaq 3y o3 ysey sawyl Q07 Urese
8961 *aawyorl | walLxo jo Arddns mxozyxad 03 8uy umop pue 3003 uogisneyxy
f uolxaWWRH quaId13Insul awy] paseaxdul| ~%oway ITNITIITA 1 dn 8Sugddasg £xvzodme]
SUOTIVITD (zo4ane £q JusmaIdaq 1s®l (&pnas uy UOTITPUOD
pag3Ioads 31) 20UPRA0313g paT3¥o9ds 1vIusEnolIjARE
JUIWAIIdAQ Jo adL] 31) 91qeravp
103 uosway 1230WN0ITAUY
a1qeqoad 313199ds
Jo aanIeN

(penur3uo)) g xypuaddy

b a4 ae e

et

Y

g

e

43




d4nos (eutbtuo ay3 AqQ papLAOUd Sem UOLIRUMOJUL OU SITIRILPUT e-ee
U298 10U IDUIPTAI TPUTSTI0 x»
§31523 TEOFISTIELIS ID3AFP WOIF JO0U ‘SUOTIDUNJ PIJIIFI WOIAJ IDUVIPTAT »

sysel Bug
=joea3 ITNOTIITA

q6961 ¢I9UYIT]L jyse3 wiojiad SUOTIONIJISUE dun{ ajnyoeied

R uojlawey — 03 awm3l paseaidu]l Suraaquomay 3813 @1039g

Surpuey

*8U0Y3 £>uagzama
2961 “13ex % ‘uaay pasnoae ATYSTy ~2N13SUF pajed ?1039q - Aanf xeag Suponpoigd
‘ya1eTqd ‘umjxag 003 81 392fqng | Saoxxa paseaadul | -yrdwod Buymorrol =Uuj 3Jo I3yl a98uwq

SUOTIVIT) (aoyane 4£q JuamWaxd3q %sel (£pnas ug UOIITPUO)

pat3toeds JI1) aJusmI0313d par3yoads 1PIUIEUOITAUY

3usWaIdI(q Jo adLy 31) rqerIR,)

103 unseay TeluaTuoITARG

aTqeqoad 913399ds

Jo @2aniey

(panujjuo)) g Xypuaddy

44




